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unit case is not required to improve the manufacturing workability. 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-optical-axis 
photoelectric switch less in number of components and high in 
manufacturing workability. 

SOLUTION: A unit 23 is stored in a case 21. This unit 23 has a 
printed wiring board 25 electrically connected with a photoelectric 
element 27 and an optical block 28 formed with a lens portion 31 
facing the photoelectric element 27. When the unit 23 is screwed 
to the case 21, an Q-ring 32 is grabbed between the optical block 
28 and the inner surface of the case 21. Thus, a window portion 35 
is sealed by the O-ring 32 from inside of the case 21, and 
therefore, water proof of the device is kept even during damage of 
a cover 38. In addition, a unit case for sealing the printed wiring 
board 25 or the like is not required to reduce number of 
components. Furthermore, a work for welding and sealing the 



CLAIMS 



[Claim(s)] 

[Claim 1] The multi-optical-axis photoelectric switch characterized by providing the following The case 
where it has a space-like stowage The unit which has the optical block with which two or more lens 
sections which counter the substrate and two or more photoelectric elements by which it was prepared in 
the stowage of the aforementioned case and two or more photoelectric elements were carried in the single 



tier were formed Opening prepared in the aforementioned case corresponding to two or more 
aforementioned lens sections The seal member made from the elastic material which it is prepared in the 
aforementioned case, and the aforementioned opening is prepared in wrap covering and the stowage of 
the aforementioned case from the outside of the stowage of the aforementioned case, and is located 
between the periphery sections of the aforementioned optical block and the aforementioned opening, and 
the thread-part material which pinch the aforementioned seal member between the periphery sections of 
the aforementioned optical block and the aforementioned opening based on drawing the aforementioned 
unit in the aforementioned case 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the multi-optical-axis 
photoelectric switch by which the unit which has a substrate and an optical block inside a case was 
contained. 
[0002] 

[Problem(s) to be Solved by the Invention] Drawing 4 shows the multi-optical-axis photoelectric switch 
indicated by JP,10-74432,A. Here, two units 2 are contained in the case 1. Each [ these ] unit 2 connects 
three lenses 5 with a substrate 3 mechanically through a frame 4, and it is located behind three lenses 5 
at each substrate 3, and three photoelectric elements 6 are connected respectively electrically, and it 
connects electrically through wiring 7 between both the printed-circuit boards 3. 

[0003] Two openings 8 which make the shape of a breakthrough are formed in the case 1. Each [ these ] 
opening 8 counters ahead of three lenses 5 of a unit 2, and the claw part 10 of covering 9 is engaging with 
the periphery section of each opening 8. each [ these ] covering 9 - three lenses 5 the wrap thing from 
the front - it is - between each covering 9 and the periphery sections of opening 8 - a seal - a member 11 
pinches having - each seal - the member 11 has taken up between covering 9 and the periphery 
sections of opening 8 watertight moreover - the upper-limit side and soffit side of a case 1 - a seal - 
through a member 12, a cap 13 ****s, and stops and does - having **** - upper surface opening and 
opening of a case 1 a seal - it is closed by the member 12 and the cap 13 watertight 
[0004] The above-mentioned multi-optical-axis photoelectric switch has high possibility of contacting 
covering 9, in case it makes to detect passage of a body into a key objective and a body passes through a 
case 1 front. Since this covering 9 is made from the synthetic resin which is easy to break, it has a 
possibility of damaging based on a body contacting. Then, the interior of a case 1 is outside open for free 
passage, and the water resistance of equipment is spoiled. 

[0005] Drawing 5 shows composition conventionally [ of a multi-optical-axis photoelectric switch / 
another ]. Here, two units 14 are contained in the case 1. Each [ these ] unit 14 contains the lens 5 grade 
of a substrate 3 and 4 or 3 frames in the state of seal in the unit case 15, and it connects electrically 
through the connector 16 between both the units 14. 



[0006] Since unit 14 self has waterproofhess in the composition of drawing 5 , the waterproofhess of 
equipment is not spoiled by breakage of covering 9. However, since the unit case 15 is too much needed, 
part mark increase. Since the excessive work of welding the unit case 15 and raising sealing performance 
with this increases, fabrication operation nature falls. 

[0007] this invention is made in view of the above-mentioned situation, the purpose has few part mark 
and they are for fabrication operation nature to offer a high multi-optical-axis photoelectric switch. 
[0008] 

[Means for Solving the Problem] The case where the multi-optical-axis photoelectric switch of this 
invention has a space-like stowage, The unit which has the optical block with which two or more lens 
sections which counter the substrate and two or more photoelectric elements by which it was prepared in 
the stowage of the aforementioned case and two or more photoelectric elements were carried in the single 
tier were formed, It is prepared in opening prepared in the aforementioned case corresponding to two or 
more aforementioned lens sections, and the aforementioned case, the aforementioned opening The 
outside of the stowage of the aforementioned case to wrap covering, The seal member made from elastic 
material which is prepared in the stowage of the aforementioned case and is located between the 
periphery sections of the aforementioned optical block and the aforementioned opening, It has the feature 
at the place equipped with the screw-thread member which pinches the aforementioned seal member 
between the periphery sections of the aforementioned optical block and the aforementioned opening based 
on drawing the aforementioned unit in the aforementioned case. 

[0009] According to the above-mentioned means, if a unit is ****ed, stopped and used as a case, a seal 
member will be pinched between the optical block of a unit, and the periphery section of opening. And 
since a seal member carries out the seal of the periphery section of opening out of the stowage of a case, 
the water resistance of equipment is maintained also at the time of breakage of covering. And since the 
unit case which seals a substrate and an optical block becomes unnecessary, part mark decrease. Since 
the work which welds and seals a unit case with this becomes unnecessary, fabrication operation nature 
increases. 
[0010] 

[Embodiments of the Invention] Hereafter, one example of this invention is explained based on drawing 1 
or drawing 3 . First, in drawing 2 , a case 21 consists of a longwise metal cylinder in which a vertical side 
carries out opening, the stowage 22 of the shape of space prolonged in the vertical direction is formed in 
the interior of a case 21, and two units 23 are contained in the stowage 22. It connects electrically through 
a flat cable 24, and both [ these ] the units 23 are constituted as follows. 

[0011] three optical channels which a printed-circuit board 25 makes the shape of a longwise rectangle, 
and are located in a line with the front face of a printed-circuit board 25 in the vertical direction at a 
single tier - the member 26 is connected mechanically each [ these ] optical channel - what makes the 
shape of an rectangular pipe by which the width-offace size of a longitudinal direction becomes large 
according to the other side to the front as a member 26 is shown in (b) of drawing 1 - it is - a 
printed-circuit board 25 - each optical channel - it is located in the interior of a member 26, and the 
floodlighting element 27 is connected electrically that by which each [ these ] floodlighting element 27 is 
equivalent to a photoelectric element - it is " the incident light from each floodlighting element 27 - an 
optical channel - in accordance with the inside of a member 26, it shows around to the front 



[0012] three optical channels - as shown in drawing 2 , the optical block 28 of the shape of a longwise 
rectangle is being fixed to the front face of a member 26 This optical block 28 is made from transparent 
synthetic resin, the projected part 29 of the shape of a longwise rectangle is really formed in the front face 
of the optical block 28, and the tapped hole 30 is formed in the vertical edge of a projected part 29. 
Moreover, the three lens sections 31 which make a circle configuration are really formed in the projected 
part 29. Each [ these ] lens section 31 condenses in the shape of an optical axis, carries out outgoing 
radiation of the incident light from the floodlighting element 27, and as shown in (b) of drawing 1 , it is 
making the shape of a convex lens which counters ahead of the floodlighting element 27. 
[0013] As shown in drawing 2 , it was located in the periphery section of a projected part 29, and O ring 32 
made of rubber has fitted into the optical block 28. This O ring 32 is equivalent to the seal member made 
from elastic material, and the thickness size T of O ring 32 is set up more greatly than the height size H of 
a projected part 29, as shown in drawing 3 . The unit 23 is constituted as mentioned above. 
[0014] As shown in a case 21 at drawing 2 , four breakthroughs 33 are formed. As each [ these ] 
breakthrough 33 is shown in drawing 3 , it is located ahead of the tapped hole 30 of a unit 23, and as 
shown in (a) of drawing 1 , into each breakthrough 33, the screw thread 34 which ****s from the front and 
is equivalent to a member is inserted. Each [ these ] screw thread 34 is screwed in the tapped hole 30 of a 
unit 23, the conclusion force of two screw threads 34 was fixed in the stowage 22 of a case 21, and, as for 
each unit 23, O rings 32 each have taken up between both with it watertight based on being elastically 
crushed between the optical block 28 and the inside of a case 21. 

[0015] As shown in a case 21 at drawing 2 , two window parts 35 which make the shape of a longwise 
rectangle are formed. Each [ these ] window part 35 is equivalent to opening, and as shown in (b) of 
drawing 1 , the three lens sections 31 of each unit 23 have exposed it ahead through a window part 35. 
Moreover, it is located in the front face of a case 21 to right-and-left both ends, and the cross-section [ of L 
characters Mike flange 36 is really formed. As both [ these ] the flanges 36 are shown in drawing 2 , along 
with side **** of a case 21, it is prolonged in the vertical direction, and the space-like insertion section 37 
is formed among both the flanges 36. 

[0016] The covering 38 of two sheets has fitted in in the insertion section 37 of a case 21. Each [ these ] 
covering 38 is made from transparent synthetic resin, and is making the shape of a longwise rectangle. 
Moreover, the concave streak section 39 a rear face carries out [ the section ] opening is formed in each 
covering 38. Each [ these ] concave streak section 39 penetrates covering 38 in the vertical direction, and 
as the head 40 of each screw thread 34 is shown in (a) of drawing 1 , it is inserted into the concave streak 
section 39. 

[0017] As shown in drawing 2 , it is located in a back corner, and two tapped holes 41 are formed, it is 
located in the front corner of each flange 36, and the tapped hole 42 is formed in the upperlimit side of a 
case 21. Within [ a tapped hole 41 and 42 ] these two pieces, the screw thread (not shown) is screwed 
through the inside of the upper cap's 43 breakthrough 44 from the upper part, and the upper cap 43 is 
being fixed to the case 21 by the conclusion force of four screw threads. Besides, a cap 43 plugs up upper 
surface opening of a case 21, and upper surface opening of the insertion section 37 from the upper part, 
and it escapes from the covering 38 of two sheets upwards, it is stopped, and is done by the upper cap 43. 
[0018] Two tapped holes 41 and 42 (neither is illustrated) mentioned above are formed in the soffit side of 
a case 21. Within [ a tapped hole 41 and 42 ] these two pieces, the screw thread (not shown) is screwed 



through the inside of the lower cap's 45 breakthrough 46 from the lower part, and the lower cap 45 is 
being fixed to the case 21 by the conclusion force of four screw threads. This lower cap 45 closes opening of 
a case 21, and opening of the insertion section 37 from a lower part, and it escapes from the covering 38 of 
two sheets below, it is stopped, and is done by the lower cap 45. 

[0019] Between the upper-limit side of a case 21, and the upper cap 43, the upper packing 47 made of 
rubber is pinched. Besides, packing 47 is what makes the shape of a rectangle frame corresponding to the 
portion except both the flanges 36 among the upper limit sides of a case 21. It is fixed based on screwing 
an above-mentioned screw thread in two tapped holes 41 behind a case 21 through the inside of two 
breakthroughs 48 behind the upper packing 47 from the inside of a breakthrough 44 of two behind the 
upper cap 43. Between the upper-limit side of a case 21 and the upper caps 43 (upper surface opening of a 
stowage 22) is taken up watertight. 

[0020] Between the soffit side of a case 21, and the lower cap 45, the lower packing 49 made of rubber is 
pinched. This lower packing 49 is what makes the shape of a rectangle frame corresponding to the portion 
except both the flanges 36 among the soffit sides of a case 21. It is fixed based on screwing an 
above-mentioned screw thread in two tapped holes 41 behind a case 21 through the inside of two 
breakthroughs 50 behind the lower packing 49 from the inside of a breakthrough 46 of two behind the 
lower cap 45. Between the soffit side of a case 21 and the lower caps 45 (opening of a stowage 22) is taken 
up watertight. 

[0021] Next, the assembly procedure of the above-mentioned multi-optical* axis photoelectric switch is 
explained. Both the units 23 are inserted into the stowage 22 of a case 21, and each tapped hole 30 of both 
the units 23 is doubled with the breakthrough 33 of a case 21. And it ****s in the tapped hole 30 of a unit 
23 through the inside of each breakthrough 33 of a case 21 from the front, 34 is screwed, and each unit 23 
is fixed to a case 21. At this time, O ring 32 of each unit 23 is elastically crushed between the optical block 
28 of a unit 23, and the inside of a case 21. 

[0022] If both the units 23 are fixed to a case 21, one covering 38 will be inserted from upper surface 
opening in the insertion section 37 of a case 21, and the covering 38 of another side will be inserted from 
opening. It is smoothly inserted in the insertion section 37, without each covering's 38 ****ing and being 
caught in the head 40 of 34, since it ****s in the concave streak section 39 of each covering 38 and the 
head 40 of 34 is inserted at this time. 

[0023] If both the coverings 38 are attached to a case 21, the upper cap 43 will be ****ed, stopped and 
made the upper-limit side of a case 21 through the upper packing 47. And the upper cap 43 closes upper 
surface opening of a case 21 watertight, and both coverings 38 are ******( e d) with the upper cap 43. With 
this, the lower cap 45 is ****ed, stopped and made the soffit side of a case 21 through the lower packing 
49. And the lower cap 45 closes opening of a case 21 watertight, and both coverings 38 are ******(ed) with 
the lower cap 45. 

[0024] According to the above-mentioned example, based on ****ing, stopping and using a unit 23 as a 
case 21, O ring 32 was pinched between the optical block 28 and the inside of a case 21. For this reason, 
since the seal of the window part 35 of a case 21 is carried out by O ring 32 from the interior of a case 21, 
the water resistance of equipment is maintained also at the time of breakage of covering 38. And since the 
unit case which seals a printed-circuit board 25 and the optical block 28 becomes unnecessary, part mark 
decrease. Since the work which welds and seals a unit case with this becomes unnecessary, fabrication 



operation nature increases. 

[0025] In addition, in the above-mentioned example, although two or more floodlighting elements 27 were 
carried in the printed-circuit board 25 at the vertical single tier, it is not limited to this and the photo 
detector which changes to each floodlighting element 27, for example, is equivalent to a photoelectric 
element may be carried. 

[0026] Moreover, in the above-mentioned example, although two window parts 35 of a case 21 were 
individually covered with the covering 38 of two sheets, it is not limited to this and you may cover with 
covering of one sheet which comes to connect the covering 38 of two sheets. 

[0027] Moreover, in the above-mentioned example, although two units 23 were contained in the case 21, it 
is not limited to this, and one unit 23 may be contained or three or more units 23 may be contained. In 
this case, it is desirable to adjust the linear dimension of a case 21 according to the number of a unit 23. 
[0028] Moreover, in the above-mentioned example, although opening of a case 21 was constituted from a 
longwise window part 35 corresponding to the three lens sections 31, it is not limited to this and you may 
constitute from three window parts which correspond to the three lens sections 31 individually. 
[0029] 

[Effect of the Invention] According to the multi-optical-axis photoelectric switch of this invention, based 
on ****i ng> stopping and using a unit as a case, the seal member was pinched between the optical block 
and the inside of a case so that clearly from the above explanation. For this reason, since the seal of the 
opening of a case is carried out by the seal member from the interior of a case, the water resistance of 
equipment is maintained also at the time of breakage of covering. And since the unit case which seals a 
substrate and an optical block becomes unnecessary, part mark decrease. Since the work which welds and 
seals a unit case with this becomes unnecessary, fabrication operation nature increases. 
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